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The papers in this volume are drawn from the Second International Conference on 
the Mathematics of Program Construction. But what is the mathematics of program 
construction? The growing tradition within which these authors have written holds 
that the study of computer programs as mathematical objects will lead to more 
efficient methods for constructing them. 
That is a very general statement of course - and it can be refined as follows. First, 
one does not suppose that there is just a single kind of mathematics appropriate for 
program construction (and to that extent the idiom in English “the mathematics” is 
misleading). Indeed, a recent phenomenon in formal methods, partly brought about 
by the fact that really large (that is to say, everyday) programs are still out of reach in 
general, has been the development of specialised techniques for specialised problems. 
Often it is not new mathematics that is created; rather it is belatedly realised that yet 
another long-extant branch of mathematics can be brought to bear in computer 
science. A second force for diversification is the increasing interest in areas other than 
sequential programming: parallel programming, real-time systems and hardware are 
examples. 
Second, the study of the mathematics - or indeed the choice of mathematics to 
study - is not merely of theoretical interest. It is not enough just to give the meaning 
of programs in some-or-other mathematical domain. Nor should one concentrate 
only on the analysis of existing programs in existing languages. The aim is to 
synthesise, not only programs but even the notations in which they are written. 
Thus the mathematics chosen must be manipulable. Very often the key to progress 
is the explicit recognition of what is important, and what is not, in the computer-based 
mechanisms one is seeking to build. That opinionated perspective is then built into the 
mathematics: one models as far as possible only the important aspects, and a test of 
one’s success is the amount of mathematical machinery then necessary to exclude the 
unimportant. 
A programming language is only the notation in which the mathematical 
concepts are written down; as such a programming language should be accepted or 
rejected on the basis of the extent to which it facilitates reasoning about those 
concepts. Thus one aims not only to construct new programs, mathematically, but 
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more fundamentally perhaps new programming notations also - built ‘from the 
mathematics up’. 
Third, any efficiency measure for program construction must divide the benefit of 
the program by the cost of the whole process that made it: not just the production of 
code, but the production of code that does what is required - to within some tolerance 
determined by the importance of the application. Debugging and program ‘mainten- 
ance’ are therefore included in the denominator, and reasoning applied there is in 
general much less effective than reasoning applied while designing the program in the 
first place. (In fact that is true - and well known to be so - whether the development 
is ‘mathematical’ or not; what is not universally recognised is the degree to which 
appropriate mathematics can increase the effectiveness ofearly reasoning still further.) 
The papers below give an up-to-date glimpse of this, still small, section of computer 
science. They have been selected on the basis of their dealing with classes of programs 
rather than the calculation of some specific program, and so among them you will find 
programming calculi, construction of semantic spaces and general techniques appro- 
priate for programming problems of certain kinds. 
I hope you will find them interesting reading. 
